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Project Objectives

Design and test a watershed assessment process
that can be replicated in WV’s remaining
watersheds

Find datasets & develop metrics to measure
Current Condition/Function & Future Threats

Rank planning units in terms of Restoration &
Protection Priorities

Provide a decision support tool to assist partners,
stakeholders, and regulatory staff with decisions
affecting agquatic resources

ldentify data gaps & data needs




Project Study Area

Five WV HUCS8 Pav——
Watersheds: e
Monongahela |Zwm
Elk -

Gauley +
Little Kanawha
Upper

Guyandotte




Project Timeline

First 2 Watersheds:

o 4/1/2011 — Project Start

o 6/13/2011 — Technical Advisory Team Meeting
o 10/24 & 25/2011 — Expert Workshop #1

o 1/31/2012 — Expert Workshop #2

o 4/3 & 5/2012 — Stakeholder/Partner Workshops
o 6/1/2012 — Draft Watershed Reports completed

Final 3 Watersheds:

o 6/1/2012 - Start

o By 10/1/2012 - Expert Workshop #1

o By 12/1/2012 - Expert Workshop #2

o By 2/1/2013 - Stakeholder/Partner Workshops

o 4/1/2013 — Final reports & interactive web application
completed



- Methodology
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+. Datasets & Metrics



Watershed Characterization
-

Two Scales of Planning Units:
oHUC-12 watersheds
oCatchments



Upper & Lower Monongahela
HUCS8 Watersheds




Planning Units: HUC12s
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Planning Units: Catchments




Planning Unit Prioritization
.00

Phase I:

o Ranking of planning units according to current
Condition/Function

Phase Il — Consolidated Analysis:

o Cumulative Watershed Effects

o Historical and Future Conditions

o Evaluate target areas within planning units



Model Structure

-
Hierarchical Structure:

3 Models:

o Streams

o Wetlands

o Uplands

2 Categories:

o Condition/Function

o Consolidated Analysis
Several Indices per Category

Multiple Metrics to define each index



Index

Metrics ¢

1 of 3 Models

STREAMS/ RIPARIAN
PRIORITY MODEL

CONDITION/
FUNCTION

Category

Water quality

Water quantity

Hydrologic
connectivity

Biodiversity

Riparian
Habitat

Protected
Lands

Impaired streams
H (303d, AMD,
TMDL)

|__JPublic water supply|

sites/tributaries

Unimpeded
streams

Water quality
H parameters (pH,
metals, etc)

Large quantity user

Land use (ag, graze,
H developed, natural
cover)

Wastewater
treatment plants

Percent
imperviousness

Percent
imperviousness

H Road/rail density

Dam drainage area

Temperature
impaired streams
(303d)

Headwaters \

Rare species

Riparian land use
(ag, graze,
developed, natural)

[Secured lands (GAP
1,2,3)

Rare species index

Active/legacy
surface mining
(riparian)

Active
1] underground/ Active surface
surface mining;coal mining
production
Wells; well .
production Consumptive use

Stream crossings

Corbicula/Zebra

NPDES; Septic
systems

(culverts) (invasive mussels)
Infected/infested/
. quarantined
Bridges counties

Mussels =1 Wells (riparian)
Power plants \ Road/rail density
Trout streams (riparian)
|1 Land use (riparian ) Enerav: pielines:
forest) Habitat types | = Wingdy’(r?pgrian) ;
Dams Non-ngg:giér;vasive I_ Buildings
(riparian)




WETLANDS
1 of 3 Models PRIORITY

MODEL
\ CONDITION/
FUNCTION
1 1 1 1
Water Quality: Hydrology:
Pollutant filtration/ Flood storage/ Biodiversity Wetland Habitat Protected Lands
sediment retention connectivity
Forested headwater| : : etland buffer land| Secured lands
| wetlands | Wetland size/area |[—|  Rare species | [— ;0 (natural cover) (GAP 1,2, 3)
Land use (ag, graze, Ratio wetland .
[— developed, forest, | = catchment to [— Rare species index | = Fo(rrtTa]s:atXpant]ceg;;ze Unsecgg?/depatural
natural cover) wetland area !
Percent || Distance to nearest|] | Karst | | Active & legacy
imperviousness surface water surface mining
. Road/rail density . .
| | | | Headwater | | : || Road/rail density
M etrICS Q (wetland wetlands Habitat types (wetland buffer)

catchment)

Active surface

L "mining; coal | _|Forested floodplain| | _|Non-native invasive]

wetlands species —| Culverts; bridges

production
. Infected/infested/ < ninalinac:
- Wells; . — Floodplainarea |Y— quarantined | Energy; pipelines;
well production counties wind
NPDES; Septic L]y dric soils —  Buildings

systems

— Landfills

Mineral operations;
Timber harvesting




1 of 3 Models

Index

N

Metrics ¢

UPLAND FORESTS
PRIORITY MODEL

CONDITION/
FUNCTION

Category

Habitat Connectivity

Habitat Quality

Biodiversity

Protected Lands

forest block

Largest intersecting

Heterogeneity

- Rare species

[ Secured lands (GAP

1,2,3)

| _| Mean intersecting
forest block

egetation unaltered|
from reference
condition

=1 Rare species index

- Local integrity

Natural cover

e Habitat types

b= Road/rail density

Karst

Ecoregional
subdivisions

=1 Transmission lines

Active surface mines| j=—

Non-native Invasive
species

- Pipelines

Legacy surface mines|

=1 Pests and pathogens

=  Wind turbines

Timber harvest

Infested, Infected,

— Quarantined
Counties

— FCC towers

|| Land use (ag, graze,

developed)




|ndeX ANALYSIS
A\
1 |
Priority Interest
Future Threats Areas
1 1 1
Population/ ) Projected Land | TNCAquatic
Energy Development Climate Change Use Portfolio
Future Growth | | TNC Terrestrial
— Well potential - A B Resiliency - Projected Urban Portfolio
reas
l— Proposed Wells | | Development L Current a Projected t—] USFS Priority Areas
Potential Density Agriculture
Metrics ¢ _ —
ind ol g | | Precipitation | | Projected Barren|L_] WVDOF Priority
— Wind Potentia — Proposed Dams Change Lands Areas
Proposed Wind || Temperature | | .
Development — Future Roads Change Projected Forests
Proposed u Population
| Transmission Lines Projections
—] Proposed Pipelines
Proposed Power
Plants
Geothermal
Potential




Redundant Metrics
-

Perform Correlation Analysis to find highly
correlated metrics

Performed on HUC12 analysis
Eliminated several metrics

Further elimination of metrics through statistical
analysis



Welighting
.00

Some metrics influence condition more than
others — need to weight accordingly

Preliminary weighting based on literature
review, expert opinion, and “best guess”

Hoping to use Statistical Analyses to inform
weighting of metrics in model

Weighted both individual metrics and
iIndividual indices



Scores: Metrics, Indices, Models

Metrics analysis resulted in a score for each
metric

For index scores: averaged all metrics
according to metric weights

For model scores: averaged all indices
according to index weights

Resulted in Ranks for each index and model



Relative vs. Objective Classification

Relative ranking compares planning units
with each other, but gives no information on
which are good gquality and which are not

Need to define Thresholds for each metric to
be able to assign to a category

Literature review has only yielded a handful
of objective thresholds

Currently exploring using WV DEP’s
reference streams to define thresholds



Threshold Categories

Very Good: Ecologically desirable status;
requires little intervention for maintenance

o Indicator within acceptable range of
variation; some intervention required for
maintenance

Restoration Threshold

‘Outside acceptable range of variation;
requires human intervention

Poor: Restoration increasingly difficult; may
result in extirpation of target



Catchments with
Reference Streams

- Level I/l Reference Stream Catchments
|| Huc® watershed Boundaries (in WV)




FEEDBACK/QUESTIONS?



- Condition/Function

1 Streams & Riparian Areas
> Wetlands
5. Uplands



Indices: Streams
==

oo o Water quality
FUNCTION

- Water quantity

- Hydrologic Connectivity
- Biodiversity

- Riparian Habitat

- Protected Lands




Water Quality Metrics

.00
DEP’s Water Quality Data
GLIMPSS
Surface & Underground Mining
Impervious Surface

Landuse/Landcover:
o Agricultural

o Grazed

o Natural

o Developed

Karst

Oil and Gas Wells

Road/railroad density



Water Quantity Metrics

No good direct measurements for most
streams, especially headwaters, had to find
surrogates:

o Dam drainage area

o Impervious surface

o Large Quantity users

o Mining: Surface & Underground




Hydrologic Connectivity Metrics

Unimpeded Streams (stream lengths without
Impoundments or waterfalls)

Percent riparian area with forested cover
Culverts (road/railroad crossings)

Bridges

Percent of stream miles that are headwaters



Biodiversity Metrics

Rare and threatened species (includes DNR’s
SGNC species), including mussels, fish,
crayfish, odonates

Rare species index (calculated from # geology
classes, elevation range, calcareous bedrock)

Trout streams
Non-native invasive species



Riparian Habitat Metrics

.00
Riparian land use

Active surface mining

Oil and gas wells

Road/railroad density

Pipelines, transmission lines, buildings



Indices: Wetlands

Water quality: Pollutant
filtration/sediment retention

Hydrology: Flood
storage/connectivity

Biodiversity
Wetland Habitat
Protected Lands



Wetland Buffer vs. Catchment

Wetland buffer (50 m)
Wetland catchments
(delineated using  mm e~
contributing
NHDPIus

catchments)




Water Quality Metrics

-
Forested headwater wetlands

Landcover in wetland catchments (% ag,
grazing, urban, forested, natural)

% Imperviousness in catchment
Roads/railroads in catchment
Mining and oil & gas wells in catchment

Septic systems, landfills, timbering in
catchment



Wetland Hydrology Metrics
e
Wetland area and size

Ratio of wetland catchment area to wetland
area

Distance to nearest surface water
Hydric solls

~orested flood plain wetlands
Floodplain area




Indices: Uplands
-9

. Habitat Connectivity
FUNCTION

- Upland Habitat
- Biodiversity
- Protected Lands




Habitat Connectivity metrics

e
Forest Block Sizes

Active surface mining, coal production
Oil & gas wells

Road/railroad density

Transmission lines, pipelines

Wind turbines, FCC towers

Buildings, landfills

Timber harvests



FEEDBACK/QUESTIONS?



~ | Consolidated Analysis

1 Priority Interest Areas
> Future Threats



Priority Interest Areas

USFS Forest Proclamation Boundary
WYV Division of Forestry priority areas
TNC aquatic and terrestrial portfolios




Future Threats

.00V
Energy
o Marcellus Shale thickness, proposed wells
o Unmined coal, permitted mines
o Wind potential
o Proposed transmission lines, pipelines
Population/Development
o Future Growth Areas/Population projections
o Proposed Roads
Climate Change

Projected Land Use
o Projected Agriculture/mining/urban development



- Monongahela Watershed

Results:
Relative Rankings



Legend Explanation

This Is a relative ranking of planning units

Planning unit scores are divided into 5
categories and colored red - green for ease of
comparison among each other:

o Red does not necessarily mean “bad” (it does,
however, mean worse than the others)

o Green does not necessarily mean “good” (it does,
however, mean better than the others)



Streams Overall

B 039-046
I lo047-053
[ los4-061
| o062-068
B 069-075



NHDPlus Catchments
Streams Overall




Wetlands
Water Quality

P 028-040
I o041-052
| |o053-064



Wetlands
Water Quality

| Jloa41-060
] os1-080
P os1-1.00



Wetlands
Hydrology

B 0.04-021
T o022-038
| |o039-056
[ os7-073
N 074-0090



Wetlands
Hydrology

B coo-011
I lo12-023
[ Jo24a-034
[ 035-04s5
I 046-056




Wetlands Overall

B 0o04-015
I lo016-026
[ Jo27-037
| 038-048
I 049-059




NHDPlus Catchments
Wetlands

P oo00-013
[ lo14-025
[ ]o26-038
| |o39-050
B o51-063




Uplands Overall




NHDPlus Catchments
Uplands Overall

P o041-046
I lo047-050
[ Jos1-055
| los6-060
B 061-064




- Monongahela Watershed

HUC12 Results:
Consolidated Analysis



Consolidated Analysis
Priority Interest Areas

[ ]o12-047
I |o18-023
I o24-028



Consolidated Analysis
Energy

P 043-047
[ | o4s-051
| |os2-055
[ |ose-0350
| o60-063



Consolidated Analysis
Population/Development

P oo00-020
| |o21-040
| |o41-0860
[ |os1-080
I os1-1.00




Consolidated Analysis
Climate Change



Consolidated Analysis Overall

P o17-027
| |o2s-037
| |o03s-047
| |o48-057
I os8-067



Word of Caution

This is purely a GIS-based analysis with no
field verification

Suggested Strategy for selecting potential
protection/restoration sites:

o Select several candidate planning units for further
verification

o Conduct site visits to evaluate current conditions
on the ground

o Make final decision based on results from tool
and site visits



FEEDBACK/QUESTIONS?
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